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5.  Boiling in sulphuric acid, sometimes called " refining."
6.  A combination of these last two methods.
7.  The Gutzkow process   (modified   sulphuric   acid   process   for   the--
treatment of dore silver).
8.  Passing chlorine gas through the molten metal.
9.  Electrolysis in silver nitrate solution.
10.  Electrolysis in gold chloride solution.
11.  Dissolving in aqua regia.
The first of these methods was known to the ancients, and the third was described by Theophilus in the llth century. The sulphuric acid, chlorine gas and electrolytic processes are the only ones now in use.
1.    Cementation.—In this ancient and obsolete process, gold was freed from silver, copper, etc., contained in it.    The method was described by Agatharcides,1 B.C. 113, but was almost certainly in use at least as early as  B.C.  TOO;2   it  is  possibly still   in  use in some  parts   of   the  East. It consists in heating   thin leaves  or granulations of  argentiferous  gold embedded in a cement,  consisting  of  two parts  of  brick-dust,  or some-similar  material,   and  one  of  common  salt,  in pots  of  porous  earthenware.    Several   other   cements   have   also   been  used.    The   temperature-used is a cherry-red heat, which is insufficient to melt the gold alloy.   After about thirty-six hours' treatment, the greater part of the silver is converted into the state of chloride, and this, together with the cement, can be removed from association with the granulations by washing with water.    The gold can in this way be raised to a fineness of 997 or 998.   The silver is recovered from the cement by amalgamation with mercury.3
2.    Parting by Means of Sulphide of Antimony.—This process was also-used to purify gold which contained only small quantities of silver.    The method was first described about the year 1500.4   The alloy was repeatedly melted with sulphide of antimony, when the gold became alloyed with the-antimony and sank to the bottom of the mass, while the silver was converted into sulphide and floated on the top, mixed with the excess of antimony sulphide added.   The gold was subsequently refined by cupellation or by a. blast of air directed upon it, the antimony being thus oxidised and volatilised.    The method is now obsolete, but was in use at the Dresden Mint up to the year 1846, and gold of the fineness 993 was said to be produced in. this way.
3.   Parting by Means of Sulphur.—This method was first described by Theophilus, and was formerly used for the purpose of concentrating the gold contained in auriferous silver in order to obtain a richer alloy.   The granulated alloy was melted with sulphur and some of the silver was thus converted into a matte.   The gold was then separated from the matte by hammering,- or precipitated from the matte and collected in a smaller quantity of silver by fusion with copper, iron, or litharge.   The operation was repeated as often as necessary.    Usually only a part of the silver was removed in this way, and the enriched alloy of gold and silver was parted with nitric acid.    The silver was recovered from the matte by fusion with iron.   The-
1  Gowland, J. Roy. Anthrop. Inxt., 1912, 42, 252.
2  T. K. Rose, Pres. Address, Bull. Inst. Mng. and Met., April, 1915.
3  For a full account of this interesting process, as well as of the next succeeding1 two-methods, see Percy's Metallurgy of Silver and Gold, pp. 356-402;  also Hoover's A<iricolay. p. 458, Historical Note.
4  Hoover's Ayricola, p. 458; also p. 451.t intervals dried and fused with borax in an old graphite crucible at a high temperature. The crucible is left in the furnace over night to cool, and is then broken up, and the shots of metal at the bottom picked out. They are chiefly silver,'H book, London, lliKU), p. HIS.
